S1. Structure of thermolysin crystallized on a Roadrunner I chip
We solved the structure of thermolysin (TLN) crystallized on a Roadrunner I chip up to 1.73Å resolution, using data measured at 100K at the PETRA III P11 beamline and PDB entry 2TLX as template for molecular replacement. Our structural model is basically identical to the available native structure of TLN (PDB ID: 2TLX, English et al., 1999) with an r.m.s.d. of 0.273Å for all main chain atoms. The largest difference is observed for Lys182 close to one of the Ca 2+ binding sites, with its alpha carbon shifted by 1.24Å. However the adjacent residues are not significantly affected by this local conformational change.
At the active site, the Zn 2+ ion shows the tetrahedral coordination typically observed in the apo form of TLN, including interactions with the side chains of Glu166, His142 and His146 and a hydrolytic water molecule (Suppl. figure 1 a). Additional spherical electron density is observed between Glu166, the outer-shell residues His 231 and Tyr157 and the hydrolytic water molecule (Suppl. figure 1 b). Analysis of anomalous data measured at three different wavelengths around the Zn K-edge (data not shown) following the procedure of Thorn et. al (Thorn & Sheldrick, 2011) proves this site to be a second Zn 2+ ion binding site with lower occupancy. It was already described to be observable when TLN is crystallized in the presence of excess zinc (Holland et al., 1995) . As we did not purify the protein prior to crystallization and did not add any Zn 2+ to the crystallization cocktail, there are most probably Zn 2+ ion impurities present in the purchased protein lyophylisate. Moreover, the side chains of the catalytically important residues Glu166 and Tyr157 shows an alternate conformation in our structure, which is compatible with the inhibiting effect of excess zinc on TLN. 
S2. Structure of human aquaporin 2 (hAQP2) crystallized on a Roadrunner II chip
Human AQP2 is a membrane protein that forms a homotetramer in the protein crystal as well as in the biologically active structure, with each protomer fulfilling its function as a water conducting pore during the hormon-regulated water reabsorption process in the kidney collecting duct. We solved the crystal structure of hAQP2 up to a resolution of 3.7Å, using onchip crystallization on Roadrunner II chips. Room-temperature data was collected at the MFX experimental end station at LCLS.
The comparison of our on-chip crystal structure with the 2.75Å reference structure available in the protein database (PDB ID: 4NEF, Frick et al., 2014) , which was solved by conventional cryo-crystallography, reveals no major differences in the overall conformation of the tetramer. Especially the predominantly α-helical protein cores of both structures, built by the shown in stick-representation. The side chain of Glu232' in our structure was not modelled due to missing electron density. In general, the resolution of our room-temperature structure is too low to draw any conclusions from loop or side chain conformations. Further experiments have to elucidate, whether the hAQP2 structure at near-physiological temperature exhibits any significant and functionally relevant conformational differences compared to the hAQP2 structure at cryogenic temperatures.
S3. Ligand-bound structures from on-chip ligand soaking experiments
To demonstrate the applicability of the on-chip crystallization chambers for ligand soaking experiments, which takes advantage of the direct accessibility of naked crystals on silicon chips, we performed soaking experiments with on-chip crystallized TLN and in-batch crystallized DRAK2 crystals.
Apo crystals of TLN were grown directly on Roadrunner I chips and afterwards soaked with 200mM sodium aspartate dissolved in mother liquor, using our on-chip crystallization chambers in both steps. Diffraction data was measured at cryogenic temperatures. Structure solution and refinement was performed with a 1.52Å resolution dataset merged from five crystals, using the native TLN structure 2TLX as template for molecular replacement.
At the active site, the catalytic zinc ion is penta-coordinated involving residues Glu166, His 142 and His146 as well as both the amino and carboxyl group of one aspartate ligand (Suppl figure 3 a/b). Additional interactions are observed with the catalytically important outer-shell residues His 231, Glu143 and Tyr157. We interpret the density next to the aspartate side chain as a sodium ion, because we used sodium aspartate for the soaking experiment and due to the close proximity to the negatively charged carboxyl group of the aspartate (2.4Å). On the other Both ligands interact in the same way with the catalytic Zn 2+ ion, but differ in their side chain conformation.
In-batch grown crystals of DRAK2, a serine/threonine kinase involved in autoimmune diseases and cancer (Sanjo et al., 1998; Doherty et al., 2009; Yang et al., 2012; Edwards et al., 2015; , were soaked on the chip for one hour with its natural ligand ATP using our on-chip crystallization chamber. Cluster analysis of the collected data with BLEND led to a 2.5Å dataset merged from four individual crystals. The crystal structure was solved via molecular replacement using the quercetin-bound structure of DRAK2 available in the PDB (PDB ID: 3LM5) as search model. At the active site, the electron densitiy for the nuctleotide and one coordinated magnesium ion is clearly visible, although missing density for the gamma phosphate indicates that ATP was hydrolyzed to ADP during incubation (Suppl. The binding mode of the Mg-ADP complex to the active site of DRAK2 is nearly identical as observed in the ADP-complex structures of the closely related kinase DAPK1, e.g. PDB ID 2W4K or 3F5G. However, it must be noted that the active site region in our DRAK2-ADP structure is much less compact then in the DAPK1-ADP structures (Suppl. figure 5 ). This is indicated for example by an elongated hydrogen bond between the Asp179 side chain and the Gly181 amide (3.6Å instead of 3.1-3.3Å), both residues belonging to the highly conserved DFG motif, or the weakened Glu80-Lys62 salt bridge (4.4Å instead of 2.8Å), which anchors the αC helix to the N-lobe in the active conformation of the kinase. The global fold of our DRAK2-ADP structure is very similar to the kinase structure inhibited by quercetin with an r.m.s.d. of 0.508Å for all main chain atoms. Even though the highly conserved DFG-motif is in the in-position, which is necessary for catalytic activity, both structures represent an inactive conformational state of the kinase with a disordered or partially disordered activation loop, a slightly displaced αC helix and a weak and hence nolonger stabilizing Lys62 (β3)-Glu80 (αC helix) salt bridge. The activation loop as well as the Cterminus of our structure show less flexibility than in the quercetin-bound structure, thus allowing for modeling five and seven additional residues, respectively.
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We observe structural differences at the C-terminus between DRAK2 and DAPK1 (Suppl. by their C-terminal domain. Whereas the C-terminus of DRAK2 is unstructured and points away from the globular catalytic domain, the C-terminus of DAPK1 folds back onto it, thereby shifting helix αD and the following loop away. Helix αD, the adjacent αDE loop and the Cterminus of DAPK1 are shown in dark blue.
